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(57) ABSTRACT 

Amagnetic head for supplying a magnetic ?eld in recording 
an information signal to a recording medium is provided. 
This magnetic head has a substantially prism-shaped mag 
netic core portion having a distal end portion cut out to form 
a step, the magnetic core portion being form so that the 
cross-sectional area of the distal end portion is smaller than 
the cross-sectional area of a proximal end portion, and a coil 
Wound on the outer circumferential surface of the magnetic 
core portion, Wherein the length of one side of the distal end 
portion is not less than 0.3 mm and not more than 0.45 mm, 
and the length of the other side orthogonal to the one side is 
not less than 0.4 mm and not more than 0.55 mm. 
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FIG.7 
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MAGNETIC HEAD INCLUDING STEPPED CORE 
AND MAGNETO-OPTICAL RECORDING DEVICE 

USING THE SAME 

DESCRIPTION 

[0001] 1. Technical Field 

[0002] This invention relates to a magnetic head, and a 
magnetic head and a magneto-optical disc recording device 
used for recording on a recording medium. Particularly, this 
invention relates to a magnetic head for supplying a mag 
netic ?eld When recording an information signal onto a 
recording medium, and a magnetic head and a magneto 
optical disc recording device used for recording on a record 
ing medium. 

[0003] 2. Background Art 

[0004] There have been used magnetic recording media 
such as a magnetic disk and a magnetic tape on Which an 
information signal is magnetically recorded and reproduced, 
and magneto-optical recording media such as a magneto 
optical disc on Which an information signal is recorded and 
reproduced by using the magneto-optical effect of a record 
ing ?lm. 

[0005] On a magnetic recording medium such as a mag 
netic disk or a magnetic tape, an eXternal magnetic ?eld is 
applied to change the local direction of magnetiZation of the 
magnetic recording medium by using a magnetic head, thus 
Writing an information signal. 

[0006] On the other hand, on a magneto-optical recording 
medium such as a magneto-optical disc, While a condensed 
laser beam is cast onto a recording ?lm, an eXternal vertical 
magnetic ?eld modulated in accordance With an information 
signal is applied by using a magnetic head to a portion Which 
is locally heated to the Curie temperature or higher, thus 
Writing the information signal. That is, in the portion heated 
to the Curie temperature or higher of the recording ?lm of 
the recording medium, the coercive force is lost and the 
direction of magnetiZation is changed in accordance With the 
external magnetic ?eld. On the magneto-optical recording 
medium, a laser beam Which is Weaker than in recording is 
cast onto the recording ?lm and the rotation of the plane of 
polariZation of the laser beam corresponding to the direction 
of magnetiZation due to a Kerr effect is detected, thus 
reading out the information signal. 

[0007] An eXample of the magnetic head used for the 
magneto-optical recording medium Will noW be described 
With reference to FIG. 1. A magnetic head 200 shoWn in 
FIG. 1 has a magnetic core member 202 on Which a coil 201 
for magnetic modulation is Wound. The magnetic core 
member 202 is made of a material having a high magnetic 
permeability and has a substantially prism-shaped base 203, 
substantially prism-shaped yokes 204a, 204b provided to 
protrude upWard from both ends of the base 203, and a 
substantially prism-shaped magnetic core 205 provided to 
stand upWard from the base 203 at a position betWeen the 
yokes 204a, 204b, as shoWn in FIG. 2. On outer circum 
ferential surface of the magnetic core 205 of the magnetic 
core member 202, the coil 201 is Wound as shoWn in FIG. 
1. 

[0008] When a current corresponding to an information 
signal is supplied to the coil 201, the magnetic head 200 
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generates a magnetically modulated vertical magnetic ?eld 
from a distal end portion 205a of the magnetic core 205 on 
Which the coil 201 is Wound. In the magnetic head 200, the 
distal end portion 205a of the magnetic core 205 is cause to 
closely contact or slide in contact With the magneto-optical 
recording medium, and the vertical magnetic ?eld generated 
from the distal end portion 205a of the magnetic core 205 is 
applied to the recording ?lm of the magneto-optical record 
ing medium, thus Writing the information signal to the 
magneto-optical recording medium. 

[0009] For a magneto-optical recording medium, a record 
ing/reproducing device for the purpose of recording and 
reproducing music data is practically used. With such a 
recording/reproducing device for carrying out recording and 
reproduction on a magneto-optical disc, though a suf?cient 
transfer rate is achieved in the case of recording and repro 
ducing ordinary music data, a higher transfer rate is desired 
in the case of recording and reproducing image data in a 
computer or the like. As for music data, too, a higher transfer 
rate is desired in the case Where duplication or shift is carried 
out. 

[0010] To realiZe such a higher transfer rate, poWer saving 
and improvement in the magnetic ?eld inversion band are 
made in the recording/reproducing device. Speci?cally, the 
inductance of the magnetic head 200 is reduced and minia 
turiZation of the magnetic head 200 is done. Particularly, 
since the magnetic ?eld is narroWed doWn and concentrated 
at the distal end portion 205a of the magnetic core 205, 
improvement in the generation ef?ciency of the magnetic 
?eld due to a so-called edge effect can be realiZed by 
narroWing the distal end portion 205a. 

[0011] In the magnetic head 200 shoWn in FIG. 1, nar 
roWing the distal end portion 205a of the magnetic core 205 
causes reduction in the cross-sectional area of the distal end 
portion 205a. Therefore, the range Where an effective mag 
netic ?eld is obtained is narroWed and it is dif?cult to carry 
out appropriate Write operation onto the magneto-optical 
recording medium. That is, if the area of the distal end 
portion 205a of the magnetic core 205 is reduced, the 
intensity of an effective magnetic ?eld applied to a prede 
termined recording track on the magneto-optical recording 
medium is insuf?cient for a positional deviation that is 
generated When an actuator for driving an objective lens 
Within the recording/reproducing device into a focusing 
direction and a tracking direction makes a ?ne adjustment of 
the position of the objective lens, a positional deviation that 
is generated When the magneto-optical recording medium is 
loaded on the recording/reproducing device, and a positional 
deviation that is generated by the ?uctuation of the magnetic 
head in the direction of height due to the Wavering of the 
magneto-optical recording medium. Therefore, it is very 
dif?cult to carry out stable Write operation of the information 
signal onto the magneto-optical recording medium. 

[0012] If the distal end portion 205a of the magnetic core 
205 is narroWed, the heat generated in the magnetic core 
member 202 concentrates at the magnetic core 205 and the 
magnetic core 205 is deteriorated by a high temperature. 
Therefore, a suf?cient magnetic ?eld cannot be generated. 

[0013] Generally, in the magnetic head 200, When a cur 
rent corresponding to an information signal is supplied to the 
coil 201, a magnetic ?eld modulated by the information 
signal to be recorded is generated from the distal end portion 
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205a of the magnetic core 205 on Which the coil 201 is 
Wound. In this case, electric losses proportionate to the 
number of inversions of the magnetic ?eld are generated. 
The electric losses mainly include a hysteresis loss due to the 
delay in the change of the direction of magnetiZation Within 
the magnetic core member 202 from the change of the 
magnetic ?eld by the coil 201, and an eddy-current loss due 
to the How of an eddy current induced by the inversion of the 
magnetic ?eld Within the magnetic core member 202. All 
these losses are consumed as heat. 

[0014] In the case Where recording of music data is to be 
carried out as in the conventional technique, the calori?c 
value due to the above-described electric losses is relatively 
small because of a loW data transfer rate. Moreover, since the 
distal end portion 205a of the magnetic core 205 has a large 
cross-sectional area and can ef?ciently release the generated 
heat toWard the base 203 and the yokes 204a, 204b of the 
magnetic core member 202, the in?uence of such heating is 
not problematical. 

[0015] HoWever, in the case Where the data transfer rate is 
high, the number of inversions of the eXternal vertical 
magnetic ?eld applied to the magneto-optical recording 
medium increases and therefore the calori?c value due to the 
above-described electric losses increases, too. If the distal 
end portion 205a of the magnetic core 205 is narroWed, the 
generated heat cannot be efficiently released toWard the base 
203 and the yokes 204a, 204b of the magnetic core member 
202 and the generated heat concentrates at the magnetic core 
205, thus causing an abrupt increase in the temperature of 
the magnetic core 205. Moreover, in the magnetic head 200, 
it is often the case that a substantially cylindrical bobbin 
having the coil 201 Wound on its outer circumferential 
surface is inserted in the magnetic core 205. If such a bobbin 
made of a synthetic resin or the like having a poor thermal 
conductivity is mounted on the outer circumferential surface 
of the magnetic core 205, the radiation property of the 
magnetic core 205 is deteriorated. 

[0016] As a result, the temperature of the magnetic core 
205 rises close to the Curie point and the magnetic core 205 
becomes magnetically unstable. Therefore, appropriate 
Write operation to the magneto-optical recording medium 
cannot be carried out. If the temperature rises to a point 
Where the inductance is reduced, the current ?oWing through 
the coil 201 increases to generate thermal runaWay, Which 
may damage the magnetic head 200 or may damage a 
magnetic head unit or a recording/reproducing device using 
this magnetic head 200. 

DISCLOSURE OF THE INVENTION 

[0017] Thus, it is an object of the present invention to a 
magnetic head for supplying a magnetic ?eld When record 
ing an information signal onto a recording medium, and a 
magnetic head and a magneto-optical disc recording device 
used for recording on a recording medium, Which enable 
solution of the above-described problem of the conventional 
magnetic head, restraint of magnetic deterioration due to 
heating, and realiZation of a higher transfer rate. 

[0018] Amagnetic head according to the present invention 
comprises: a substantially prism-shaped magnetic core por 
tion having a distal end portion cut out to form a step, the 
magnetic core portion being form so that the cross-sectional 
area of the distal end portion is smaller than the cross 
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sectional area of a proXimal end portion; and a coil Wound 
on the outer circumferential surface of the magnetic core 
portion. The length of one side of the distal end portion is not 
less than 0.3 mm and not more than 0.45 mm, and the length 
of the other side orthogonal to the one side is not less than 
0.4 mm and not more than 0.55 mm. 

[0019] The height of the step formed at the distal end 
portion of the magnetic core portion is set to be not less than 
0.3 mm and not more than a half of the length of the 
magnetic core portion. 

[0020] Another magnetic head according to the present 
invention comprises: a core formed substantially in an 
E-shape by a substantially prism-shaped magnetic core 
portion having a distal end portion cut out to form a step, the 
magnetic core portion being form so that the cross-sectional 
area of the distal end portion is smaller than the cross 
sectional area of a proximal end portion, and a pair of yokes 
arranged on both sides of the magnetic core portion; and a 
coil Wound on the outer circumferential surface of the 
magnetic core portion and supplied With a current based on 
an information signal to be recorded onto a recording 
medium. The length of one side of the distal end portion of 
the magnetic core portion that is substantially parallel to the 
direction of movement of the recording medium is not less 
than 0.3 mm and not more than 0.45 mm, and the length of 
one side substantially orthogonal to the direction of move 
ment of the recording medium is not less than 0.4 mm and 
not more than 0.55 mm. 

[0021] A magneto-optical disc recording device according 
to the present invention comprises: an optical pickup unit 
arranged on the side of one surface of a magneto-optical disc 
and adapted for casing a condensed light beam to the 
magneto-optical disc; and a magnetic head arranged on the 
side of the other surface of the magneto-optical disc to face 
the optical pickup unit and adapted for applying an eXternal 
magnetic ?eld based on an information signal to be recorded 
onto the magneto-optical disc. The magnetic head used in 
this device has a core formed substantially in an E-shape by 
a substantially prism-shaped magnetic core portion having a 
distal end portion cut out to form a step, the magnetic core 
portion being formed so that the cross-sectional area of the 
distal end portion is smaller than the cross-sectional area of 
a proXimal end portion, and a pair of yokes arranged on both 
sides of the magnetic core portion, and the magnetic head 
also has a coil Wound on the outer circumferential surface of 
the magnetic core portion. The length of one side of the 
distal end portion substantially orthogonal to a recording 
track on the magneto-optical disc is not less than 0.3 mm and 
not more than 0.45 mm, and the length of one side substan 
tially parallel to the recording track of the magneto-optical 
disc is not less than 0.4 mm and not more than 0.55 mm. 

[0022] The other objects and speci?c advantages of the 
present invention Will be further clari?ed by the folloWing 
description of embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] FIG. 1 is a perspective vieW shoWing an eXample 
of a conventional magnetic head. 

[0024] FIG. 2 is a perspective vieW shoWing the structure 
of a magnetic core member of the conventional magnetic 
head. 




























